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1 . A programmable logic irftegrated circuit comprising: 
a programmable logic portionyand 

an embedded processor portion coupled to the programmable logic portion and 



comprising: 



a processor; and 

a memory blocky6oupled to the processor and comprising: 
a memofry having a first port and a second port; and 
an armter coupled to the first port and the second port, wherein the 
arbiter arbitrates access to the memory by the first port and the second port. 



2. The integrated circuit of claim 1 wherein the memory is a dual-port 



SRAM. 



3. The integrated circuit of claim 2 wherein the programmable logic portion 
comprises a plurality of logic elements, programmably configurable to implement user-defined 
combinatorial or registered logic functions. 

4. yhe integrated circuit of claim 3 wherein the programmable logic portion 
further comprises a plurality of horizontal and vertical interconnect lines, programmably coupled 
to the plurality of logic elements. 



1 5. / The integrated circuit of claim 1 wherein the second port is configurable in 

2 width and depth. 

1 The integrated circuit of claim 1 wherein the first port and the second port 

2 are both configurable in width and depth. 



programm 
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7. A programmable logic integrated circuit comprising: 

a programmable logic portion comprising a plurality of logic elements, 

configurable to implement user-defined combinatorial or registered logic 
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an embedded processor portion coupled to the programmable logic portion and 



comprising: 
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cells; 



cells; and 



a processor; and 

a memory block jfcoupled to the processor and comprising: 
a first plurality of memory cells for storing data; 
a secon/l plurality of memory cells for storing data; 
a first port coupled to the first and second pluralities of memory 

a second port coupled to the first and second pluralities of memory 



an arbiter coupled to the first port and the second port, 
wherein when the second port is accessing the first plurality of memory cells, the 
arbiter prevents the first port from accessing the first plurality of memory cells, and when the 
second port is accessing the firsi plurality of memory cells, the arbiter allows the first port to 
access the second plurality of memory cells. 

8. The integrated circuit of claim 7 wherein the first plurality of memory 
cells and the second plurality /of memory cells are defined by a user-programmable lock register. 

9. The integrated circuit of claim 8 wherein the first and second pluralities of 
memory cells comprise a portion of a dual-port SRAM. 

10. The integrated circuit of claim 9 wherein the programmable logic portion 
further comprises a plurality of horizontal and vertical interconnect lines, programmably coupled 
to the plurality of logic elements. 



1 11. The/integrated circuit of claim 10 wherein the second port is configurable 

2 in width and depth. 

1 12. The integrated circuit of claim 10 wherein the first port and the second 

2 port are both configurabh : in width and depth. 



1 13. 

2 comprising a progra 




ethod of arbitration in a programmable logic integrated circuit 
leS^gic portion coupled to an embedded processor portion, the 
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3 embedded processor portion comprising a memory having a first port and a second port, the first 

4 port and the second port coupled to an arbiter; the method comprising: 

5 sending a lock request from pe second port to the arbiter when the second port 

6 requires access to the memory; 

7 sending a lock grant from ^he arbiter to the second port if the first port is not 

8 accessing the memory; and 

9 not sending a lock grantyfrom the arbiter to the second port if the first port is 
1 0 accessing the memory. 

1 14. The method ck claim 13 further comprising: 

2 when sending a loci/ grant from the arbiter to the second port, sending a wait state 

3 from the arbiter to the first port. 

g 15. Th^metMd of claim 1 3 further comprising: 

C| when sending a Jock §^nt p*om the arbiter to the second port, writing data from 

CQ / / 

fj the second port to the memory/ 

de-asserting the lode reqikst from the second port to the arbiter; and 

05 de-qsserting t/ie l^ck grant ^om the arbiter to the second port. 

ffl 16. X^Th^inethod of claim l!V further comprising: 

when sending a lock grant from the arbiter to the second port, reading data from 

S the memory to the second/ port; 

3 4 de-assertimg the lock request from the second port to the arbiter; and 

5 de-assertipg the lock grant from the arbiter to the second port. 

1 1 7. A method of arbitration in a programmable logic integrated circuit 

2 comprising a programmable logic portion coupled to an embedded processor portion, the 

3 embedded processor portion comprising a memory coupled to an arbiter, wherein the memory 

4 comprises a plurality of memory cells, a first port coupled to the plurality of memory cells, and a 

5 second port coupled to the plurality of memory cells, the method comprising: 

6 storing a value in a lock register, wherein the value defines a first portion of 

7 memory cells and a sbcond portion of memory cells within the plurality of memory cells, 



28 



8 wherein the arbiter arbitrates access to the first portion of memory cells by the 

9 second port, and does not arbitrate access to the second portion of memory cells by the second 



10 port. 
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if it is; then 



18. The method of claim 1/7 further comprising: 

providing an address of a memory location at the first port; 

determining if the memory location is in the second portion of memory cells, and 

allowing access of the memory by the first port. 



19. The method of claim 17 further comprising: 
determining whether a transfer at the second port is to the first portion of memory 
cells, and if it is; then 



sending a lock reqju€st ffoi 



the second port to the arbiter. 



20. The method of claim 17 further comprising: 
providing an address off a memory location at the first port; 
determining if the mepiory location is in the first portion of memory cells; and if 

it is, then 

determining whetheijf^He seconc^port has been granted a lock to the first portion of 
memory cells; and if it Ws, then 

waiting unSTffie second port is not granted a lock to the first plurality of memory 

cells; else 

transferring data af the first port. 

2 1 . The method of claim 17 further comprising: 

determining whether a transfer at the second port is to the first portion of memory 
cells, and if it is; then 

determining whether the first port is accessing the first portion of memory cells; 
and if it is, then waiting until the first port is not accessing the first portion of memory cells; else 

transferring data at the second port. 
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22. A method of laying out a programmable logic device having an embedded 
processor comprising: 

providing a layout of a programmable logj£ device, the programmable logic 
device having four sides; 

stretching one side of the programmable logic device, such that an open space is 

created; and 

placing the layout of an embedded p/ocessor in the open space, 
wherein the embedded processor comprises a memory having a first port and a 
second port, and an arbiter coupled to the first port and the second port. 

23 . The method of claim 22 Mierein the embedded processor further 
comprises a first bus coupled to the processor/and the first port, and a second bus coupled to the 
first port. 



24. The method of claii 
the layout of the programn^ole logic devj^zfe 

25. 



further comprising coupling signal lines between 
ind the layout of the embedded processor. 



/method of laying oui\a programmable logic device having an embedded 

processor compnsing: i 

providing a layout of programmable logic device, the programmable logic 
device having four sidles; 

stretching one sid/of the programmable logic device, such that an open portion of 
the layout is created; 

laying out an embedded processor in the open portion of the layout, 

wherein the embedded processor comprises a dual port memory and an arbiter, 
wherein the arbiter arbitrates access to the dual port memory. 



1 26. The metl/od of claim 25 wherein the embedded processor comprises a 

2 dual-port SRAM. 

1 27. The method of claim 26 further comprising coupling signal lines between 

2 the layout of the programmable logic device and the layout of the embedded processor. 
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28. A programmable logic integrated circuit comprising: 
a programmable logic portion comprising a plurality of logic elements, 

programmably configurable to implement user-defii^d combinatorial or registered logic 

functions; and 

an embedded processor portion coupled to the programmable logic portion and 

comprising: 

a processor; 

a first bus coupled to tl4e processor; 

a memory coupled to/the first bus and the programmable logic portion; 

and 

a second bus coupfed to the memory. 



29. The integrated circuit orclaim 28 wherein the memory is a dual-port 



SRAM. 



30. T#fe integrated cirouitiof claim 28 wherein the memory further comprises a 
first port and a second |5ort, and the embedded processor further comprises: 

a multiplexer having a/irst input coupled to the first bus, a second input coupled 
to the second bus, and an output coupled to theVirst port. 
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3 1 . r N^jnt@CTated circuit of claim 30 wherein the embedded processor further 
comprises an arbiter coupled to /the multiplexer and the second port, 

wherein the arb/ter arbitrates access to the memory by the first bus, the second 
bus, and the second port. 



1 32. A programmable logic integrated circuit comprising: 

2 a programmable logic portion comprising a plurality of logic elements, 

3 programmably configurable to implement user-defined combinatorial or registered logic 

4 functions; and / 

5 an embedded processor portion coupled to the programmable logic portion and 

6 comprising: I 

7 a plurality of memory cells; 
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and 



arbiter, 



a first port coupled to the plurality of memory cells; 
a second port coupled to the plurality of memory cells; 
a multiplexer coupled to the first port; 

an arbiter coupled to the first port, the second port, and the multiplexer; 
a lock register to store a user-defined variable lock size and coupled to the 



wherein the user-defined variable lock size defines a lockable portion of the 
plurality of memory cells and a non-lockable portion of the plurality of memory cells, and 
wherein the arbiter arbitrates access by the second port to the lockable portion of the plurality of 
memory cells, and does not arbitrate access Ijy the second port to the non-lockable portion of the 
plurality of memory cells. 



comprises: 



33. The integratedxircmt of claim 32 the embedded processor portion further 

a first bus counted to the multiplexer; 
a second bus coupled to pe multiplexer; and 
a processor c )upled to the fingt bus. 

34. The imegrated Livcmt of claim 3^ wherein when the second port requires 
access to the lockable portion of^he'memory, the second port sends a lock request to the arbiter, 
the arbiter determines whether the first port is accessing the lockable portion of the memory, the 



arbiter sends a lock grant signal to the second port if the first port is not accessing the lockable 
portion of the memory, and the arbiter does not send the lock grant signal if the first port is 
accessing the lockable portion of /he memory, and wherein when the second port requires access 
to the non-lockable portion of the memory, it accesses the non-lockable portion of the memory 
without sending the lock request/ to the arbiter. 

35. The integrated circuit of claim 32 wherein when the first bus requires 
access to the memory, the first bus sends a request to the arbiter, the arbiter determines whether 
the second bus has access to ths memory, the arbiter determines whether the first bus requires 
access to the lockable portion ©f the memory if the second bus does not have access to the 
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5 memory, and the arbiter determines if the second port has been granted a lock to the lockable 

6 portion of the memory if the first bus requires access to the lockable portion of the memory. 

1 36. An embedded processor comprising: 

2 a plurality of memory cells; 

3 a first port coupled to the plurality of membry cells; 

4 a second port coupled to the plurality ofymemory cells; 

5 a multiplexer coupled to the first port;/ 

6 a first bus coupled to the multiplexer; 

7 a second bus coupled to the multiplexer; and 

8 a processor coupled to the first bus. 

1 37. The embedded^roces/or of cllaim 36 wherein the embedded processor is 

rjS integrated in a programmable logic integrated circiwt. 



pi 38. A programmable logic imegrated circuit comprising: 

pj a programmable logic portionjAnd 

si I / I I \ 

~3 an embeddeq processo/ portjon coupled to the programmable logic portion and 

^4 comprising: 

of a proc^sor^ 

Jt) a memory coupled to the processor and comprising: 

Q/ a plurality of memory cells; 

a 8 a/first port coupled to the plurality of memory cells; and 

9 /i second port coupled to the plurality of memory cells and the 

1 0 programmable logic portion J 

1 1 wherein the second port has a configurable width and a configurable depth, and 

12 wherein when the width on the second port is decreased, a depth of a memory map is increased 

13 and a width of the memory map is not changed, and when the width of the second port is 

14 increased, the depth of tl/e memory map is decreased and the width of the memory map is not 

15 changed. 
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1 39. The integrated circuit of claim 38 whirein when the width of the second 

2 port is increased, the depth is decreased, and when the wi^th of the second port is decreased, the 

3 depth is increased. 

1 40. The integrated circuit of claim &9 wherein the first port has a configurable 

2 width and a configurable depth, and when the width/of the first port is increased, the depth is 

3 decreased, and when the width of the first port is decreased, the depth is increased. 

1 41 . The integrated circuit of cJaim 40 further comprising an arbiter, wherein 

2 the arbiter arbitrates access to the memory cells by the first port and the second port. 
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comprising: 



42. A programmable logia integrated circuit comprising: 
a programmable logic portion; and 

an embedded processor poraon coupled to the programmable logic portion and 



a first rfumber of dockable 



lemory cells; 
a s^ond numbejf* of nop<l^cJkable memory cells; 
ayfirst port coupled tc/the lpckable and non-lockable memory cells; 
second port£oup}£d to tjtip lockable and non-lockable memory cells and 
the programmable log£c portion; 

arbiter c^upl^d to the firsNgort and the second port; and 
a\ariable ljbgK size register coupled to the arbiter, wherein the register 
stores a user-programmable lock/size value, 

wherein the first number and the second number equal a third number, and the 
first number and second numbdr are variable and determined by the user-programmable lock size 
value, the third number is not variable, and wherein the arbiter arbitrates access to the lockable 
memory cells by the second pprt, and does not arbitrate access to the non-lockable memory cells 
by the second port. 

43. The integrated circuit of claim 42 wherein the embedded processor portion 
further comprises: I 

a multiplexer coupled to the arbiter and the first port; 
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4 a first bus coupled to the multiplexes; 

5 a second bus coupled to the multiplexer; and 

6 a processor coupled to the first bus. 

1 44. A programmable logic integrated circuit comprising: 

2 a programmable logic portion^ and 

3 an embedded processor port/on coupled to the programmable logic portion and 

4 comprising: / 

5 a first memory having a first and second port, the second port configured to have 

6 a first width and a first depth; / 

7 a second memory hav/ng a third and fourth port, the fourth port configured to 

8 have the first width and the first d^mT^ill 

y?| a deep/wide multiplexing circuit coupled to the second port, the fourth port, and 

the programmable logic poraon, / A 
iu / / / \ 

JUL wherein the deep/jwido^muMplexing circuit multiplexes signals to and from the 

jfe programmable logic poraon sudh tmit the second and fourth ports appear to the programmable 

f3 logic portion as one port withofrther a seconti width twice the first width, or a second depth twice 

|4 the first depth. / \ 

45. The integrated circuit of claim 44 wherein when the second and fourth 

© ports appear to the programmable logic portion as one port with a width twice the first width, the 

L4 / 

" 3 depth is the first depth, and when the second and fourth ports appear to the programmable logic 

4 portion as one port with a/depth twice the first depth, the width is the first width. 
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